TCDD-induced activation of aryl hydrocarbon receptor regulates the skin stem cell population.
The environmental toxin 2,3,7,8 tetrachlorodibenzo p-dioxin (TCDD) plays an important role in the development of chloracne. Chloracne is characterized by hyperkeratosis of the interfollicular squamous epithelium and metaplasia of sebaceous glands. Dysregulation of keratinocyte terminal differentiation leading to accelerated formation of the cornified envelope as a result of TCDD-mediated aryl hydrocarbon receptor (AHR) activation has been implicated as one of the molecular pathogenic mechanisms contributing to the development of chloracne. In addition, chloracne is characterized by altered skin stem cell characteristics, and it has been speculated that the phenotype of chloracne closely matches that of c-Myc overexpressing transgenic mice. Therefore, we sought to determine whether TCDD plays a role in regulation of the skin stem cell population. We have proposed in this report that TCDD may directly or indirectly (via AHR receptor cross-talk) upregulate c-Myc via epidermal growth factor receptor-extracellular signal regulated kinase (EGFR-ERK) axis stimulation, which may correspond with an increase in human epidermal stem cell activation and differentiation of EPSCs into keratinocytes, with eventual depletion of the epidermal stem cell compartment of the skin. Thus, TCDD may cause increased epidermal stem cell turnover during chloracne.